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Look at all the genomes!
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Current eukaryotic genomes 
(as of Dec 31 2023):
36,593 genomes
15,453 species



Why CGR?
Comparative genomics 
investigators face several 
limitations and challenges
• Multiple different user interfaces 

• Limited number of organisms 
supported

• Siloed data and applications

• Must download data to apply tools 

• Limited scalability

• Data quality issues



Solution
NIH Comparative Genomics Resource (CGR) 
What: CGR maximizes the impact of 
eukaryotic research organisms and 
their genomic data to biomedical 
research. 

How: CGR facilitates reliable 
comparative genomics analyses through 
community collaboration and an NCBI 
genomics toolkit. The toolkit includes 
high-quality data, tools, and interfaces 
for connecting community-provided 
resources with NCBI. 



CGR Benefits 

HIGH QUALITY GENOMIC DATA
Serve standardized, uncontaminated, and consistently annotated 
eukaryotic genomic data from NCBI Archives

NEW AND IMPROVED COMPARATIVE GENOMICS TOOLS
Promote high-quality data submission, exploration, analysis, and retrieval 
with seamless user experiences

NEW DISCOVERY AMPLIFICATION
Equal access to all eukaryotic organism data with better connections to community resources

SCALABLE ANALYSES
Support data growth with emerging big data approaches

SCIENTIFIC ADVANCEMENT
Maximize impact of eukaryotic research organisms to biomedical research



NCBI Datasets

• Easy-to-use web and 
programmatic interfaces

• Data delivery in formats that 
support both web and 
programmatic users

• Helpful documentation and 
tutorials

TRY ME! https://www.ncbi.nlm.nih.gov/datasets/ 

https://www.ncbi.nlm.nih.gov/datasets/


NCBI Datasets Genome Data Package
Metadata
• Contains metadata 

from Assembly, Gene, 
BioSample, and 
BioProject databases

• JSON lines format 

Data 
• Genome FASTA
• Annotation (GFF, 

GTF, GBFF)
• Transcript, Protein, 

CDS FASTA



https://www.ncbi.nlm.nih.gov/genome/cgv/

• Compare 
genomes through 
assembly 
alignments

• Over 700 
alignments for 
over 300 species!

• Preprint: 
PMC10705539

Comparative 
Genome 
Viewer (CGV)

chicken layer

chicken broiler

duck

night parrot

zebrafinch



Analysis Tool: BLAST Clustered NR (beta)
• Reduced redundancy, faster 

searches
• Database of protein 

sequences clustered at 90% 
length and identity

• See hits across a wider range 
of organisms and evolutionary 
distances

• Available now in BLASTP, 
BLASTX, PSI-BLAST, and on 
command-line BLAST+

Query: (AAS89825.1) NCAM long isoform Nc17 [Rattus norvegicus]

https://blast.ncbi.nlm.nih.gov/Blast.cgi 

TRY ME! Clustered NR

https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch&PAGE=Proteins&PROGRAM=blastp&QUERY=ref%7CNP_001814&DATABASE=nr_cluster_seq&BLAST_PROGRAMS=blastp
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Foreign 
Contaminant 
Screening (FCS) FCS-adaptor Common 

contaminants
FCS-genome

Input assembly

Integrate

Report Report Report

Clean 
assembly

Submit

FCS-adaptor FCS-GX

Report Report

• Contaminants from 
sequencing adaptors

• Contaminants from 
non-source organisms

CGR Goals:

• Modular

• Easy

• Reliable

• High sensitivity and 
specificity

• Fast

• Same code used for 
GenBank submission 
screening https://github.com/ncbi/fcs 

TRY ME!

https://usegalaxy.org Genome Biology 2024
https://doi.org/10.1186/s13059-024-03198-7 

https:///
https://github.com/ncbi/fcs
https://github.com/ncbi/fcs


FCS-GX identifies contamination across the tree of life

36.8 Gbp of suspected contamination 
• 0.16% bases
• 1.30% sequences
• Nearly 3 million annotated 

proteins
• Half from 161 assemblies



EGAP: Eukaryotic Genome 
Annotation Pipeline 

Used by NCBI to annotate ~1100 species
Evidence used for gene prediction:
 ESTs
 cDNAs 
 Same and cross-species proteins
 RNA-Seq
 PacBio IsoSeq, ONT transcriptomes
 CAGE 
 PhyloCSF (for internal review)
Outputs:
 Protein-coding genes
 Non-coding genes and pseudogenes
 Orthologs
 Gene Ontology
 Expression



More complete 
BUSCO 
models found 
in RefSeq 
annotations

N=309
(vertebrates, insects)

N=119
(mostly birds, plants, insects)

N=131
(broad mix)
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cichlids

carnivores

birds

marsupials

reptiles

amphibians

coelacanths
lungfishes

alligators
turtles

monotremes

cartilaginous fishes
lampreys

reedfish
sturgeons and paddlefish

gars

carps

catfishes
herrings, etc

bonytongues

salmons & trouts
cods

pipefishes & seahorses
killifishes perches

killifishes

bats
whales, ruminants, etc.

primates

rodentsshrews, etc.

song birds

>580 current vertebrate annotations



Public EGAPx
Goals:

• NCBI EGAP that you can 
run yourself

• Nextflow pipeline 
available using Docker 
container

• Produce submission-
ready annotation

• Work with public or 
private data

• Cloud-ready

Alpha release coming soon

config genome

RNA-seq

STAR

collapse

filter

strandedness

ref proteins

miniprot

rank

filter

IsoSeq/ONT

minimap2

rank

filter

Gnomon

Best model 
selection

Functional 
annotation

naming

Format for 
submission

orthology

hmm training

GFF review Rfam/ 
tRNAscan



Expanding 
annotation 
within a 
species

• NCBI RefSeq
• Key organisms based on users or taxonomic 

placement
• Focus on “reference” genomes (typically 1 per 

species)
• Aim for highest quality annotation

• Additional assemblies
• Annotate through EGAPx or LiftOff-type approach
• Promote submission with annotation into 

GenBank archive

• Future support for pan-genomes combining the 
above



How Do I Get Involved?

Visit the CGR website 
ncbi.nlm.nih.gov/cgr 
and click the yellow 
Feedback button on the 
bottom right of the page

Look out for future 
meetings, workshops, 
webinars, surveys, small 
group sessions, user 
testing, and interviews to 
inform the development 
process

Sign up for our 
mailing list - 
bit.ly/Subscribe_CGR

Reach out to us at 
cgr@nlm.nih.gov



Thank you This research was supported by the Intramural Research 
Program of the NIH, National Library of Medicine.

Watch NCBI News for updates!
http://www.ncbi.nlm.nih.gov/news/
https://www.youtube.com/user/NCBINLM 
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